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rocks of New Jersey in the United States. In this ore the
ferrous oxide, which usually occurs in magnetite, is to a greater
or less extent replaced by oxide of zinc. This oxide of zinc is,
however, not pure, but is associated with manganese, which
imparts a reddish colour. Franklinite generally contains about
30 per cent, of ferric oxide, 15 per cent, manganous oxide, 30 per
cent, of zinc oxide, and 10 per cent, of silica, together with some
lime, alumina, and magnesia. The ore is first subjected to a dis-
tillation in the zinc works to remove this metal, and is afterwards
smelted in the blast furnace for the production of a manganiferous
iron, called "spiegel-eisen," which, in this instance, contains about
20 per cent, of manganese.*

(2)  Ilmenite or titanic iron ore is met with in immense deposits
in the massive form in Norway, and to a smaller extent as sands
in the United States, Canada, India, and New Zealand.     IV
contains titanium in the form of oxide (TiO^).    This is somewhat
difficult to smelt in the blast furnace, owing to the formation of
a curious substance known as cyano-nitride of titanium, which
collects in the hearth of the furnace, and Avhich resembles crystals
of bright metallic copper.    The slags produced are also less
fusible than usual, and hence ilmenite is seldom employed in the
blast furnace.     It has been used successfully as a fettling in
the puddling furnace in Henderson's process, and was employed
for twelve years at Tondii, near Bridge End, S. Wales, though
experiments conducted in the ordinary puddling furnace in South
Staffordshire were not successful.    It was experimented on, by
the late David Mushet, who took out no less than thirteen
patents for its application, chiefly for the purpose of steel making.
Mushet's partner, T.  D. Clare, introduced the use of finely
powdered ilmenite as a protection for iron work, under the name
of " titanic paint," which has been used with advantage on many
important structures; finely powdered ilmenite also makes a
capital knife polish.    According to Koenig and Pfortenf the
formula for titanic iron ore is PeTi03.

(3)  Chrome iron ore or chromite contains oxide of chromium
(Cr203) replacing part of the ferric oxide of ordinary magnetite.
It is the source of the chromates, and thus of the colouring
matter in many pigments, glasses, and enamels.    It occurs in
DQetamorphic rocks in Canada,  Germany, Sweden, India, and
elsewhere, though  usually in comparatively small quantities.
It is smelted in the blast furnace for the production of chrome
pig iron, the chief application of which is in the manufacture
of steel of special hardness.    It  is   usually neutral or some-
what basic in character, and in the absence of reducing agents
is very refractory.     Some of the best varieties are infusible
even in the oxyhydrogen flame, and are unaffected by fluid oxide
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